Mechanism of HrcA function in heat shock regulation in Mycobacterium tuberculosis.
Molecular chaperones are a conserved family of proteins that are over-expressed in response to heat and other stresses. The regulation of expression of chaperone proteins plays a vital role in pathogenesis of various bacterial pathogens. In M. tuberculosis, HrcA and HspR negatively regulate heat shock protein operons by binding to their cognate DNA elements, CIRCE and HAIR respectively. In this study, we show that M. tuberculosis HrcA is able to bind to its cognate CIRCE DNA element present in the upstream regions of groES and groEL2 operons only with the help of other protein(s). It is also demonstrated that M. tuberculosis HrcA binds to a CIRCE like DNA element present in the upstream region of hrcA gene suggesting its auto-regulatory nature. In addition, we report the presence of a putative HAIR element in the upstream region of groES operon and demonstrate the binding of HspR to it. In vitro, HrcA inhibited the DNA binding activity of HspR in a dose-dependent manner. The current study demonstrates that M. tuberculosis HrcA requires other protein(s) to function, and the heat shock protein expression in M. tuberculosis is negatively regulated jointly by HrcA and HspR.